T he concentration of cholesterol in cell membranes is controlled by the gated transport of a membrane-bound transcription factor from the endoplasmic reticulum (ER) to the Golgi complex (1, 2) . Knowledge of this regulatory system is important for several reasons: (i) it controls the ratio of cholesterol to phospholipids in cell membranes, a ratio that is crucial for cell viability and function; (ii) it is a prototype for a new type of regulatory system in which a small molecule controls the exit of a protein from the ER (3); (iii) it is also a prototype for a newly recognized mechanism of signal transduction called regulated intramembrane proteolysis (Rip) that generates regulatory proteins through proteolysis of precursor membrane proteins (4); and (iv) this regulatory system is exploited by statins, widely used drugs that lower plasma low-density lipoprotein cholesterol and prevent heart attacks (5) .
The cholesterol regulatory system adjusts the synthesis and uptake of cholesterol so as to maintain a constant level of membrane cholesterol. By adjusting these processes, cells can acquire additional cholesterol during periods of rapid growth, and they can prevent toxic accumulation of cholesterol when excess is available. For Ͼ30 years, scientists have known that the cholesterol regulatory system is controlled not only by the end product, cholesterol, but also by oxysterols, which are derivatives of cholesterol with extra hydroxyl or keto groups, usually at the 7-position on the B ring or at the 24-, 25-, or 27-positions on the side chain (6) (7) (8) (9) (10) . Oxysterols are synthesized in various tissues by specific hydroxylases. They play a role in the export of excess cholesterol from brain, lung, and other organs (11) , and they also are intermediates in bile acid synthesis (12) . Although oxysterols are potent feedback regulators of cholesterol homeostasis, they make up only a minute fraction of total sterols in various tissues and in blood, present at concentrations 10 4 -to 10 6 -fold less than that of cholesterol (11, 13) .
Cholesterol and oxysterols suppress cholesterol synthesis in part by blocking the proteolytic activation of a family of membranebound transcription factors called sterol regulatory elementbinding proteins (SREBPs). Synthesized on ER membranes, each SREBP must be transported to the Golgi complex where proteases liberate a transcriptionally active fragment, allowing it to enter the nucleus (1) . There, the SREBP activates transcription of genes encoding 3-hydroxy-3-methylglutaryl CoA reductase (HMGR) and all of the other enzymes involved in the synthesis and uptake of cholesterol (14) .
SREBPs are transported from ER to Golgi through the action of an escort protein called Scap, which forms a complex with SREBPs immediately after their synthesis (3) . Scap contains a binding site for COPII proteins, which cluster the Scap⅐SREBP complex into COPII-coated vesicles (15) . The vesicles then bud from ER membranes and fuse with the Golgi (16) . In SRD-13A cells, which are mutant Chinese hamster ovary (CHO) cells that lack Scap, SREBPs cannot move to the Golgi, and the cells are unable to synthesize cholesterol (17) . Cholesterol and oxysterols inhibit SREBP processing by blocking the Scap-mediated movement of SREBPs to the Golgi (18) . Both types of sterols act by inducing Scap to bind to either of two related ER anchor proteins called Insig-1 and Insig-2 (3, 19) . When Scap binds to Insig, COPII proteins can no longer bind to Scap, and hence the Scap⅐SREBP complex can no longer move to the Golgi (3, 15) .
Although cholesterol and oxysterols both induce the Scap⅐Insig interaction, they do so by different mechanisms (20) . In vitro binding studies show that cholesterol acts by binding to Scap (21) , causing a conformational change that induces Scap to bind to Insig (20) . The conformational change can be monitored by a change in the tryptic cleavage pattern of Scap. In membranes from steroldepleted cells, Arg-505 of Scap is inaccessible to trypsin. Addition of cholesterol, either to living cells or to isolated membranes in vitro, causes Arg-505 to become exposed so that it is cleavable by trypsin (20, 22) . Remarkably, oxysterols such as 25-hydroxycholesterol (25-HC) also induce Scap to bind to Insig (20) , but they do not bind to Scap in vitro (21) , nor do they induce a trypsin-detectable conformational change in Scap in the absence of Insigs (20) . This finding led us to postulate the existence of another ER membrane protein that binds oxysterols and promotes the Scap⅐Insig interaction (20) .
Here and in an accompanying paper (23), we show that the postulated oxysterol binding protein is Insig. Here, we prepare a purified recombinant version of Insig-2 (one of the two Insig isoforms) and use it to show that Insig-2 binds 25-HC and other oxysterols with saturation kinetics and a high degree of specificity. However, Insig-2 does not bind cholesterol. In the companion paper, we show that formation of the Scap⅐Insig complex can be initiated either by the binding of cholesterol to Scap or the binding of 25-HC to Insig. Independent of the initiating event, the formation of the Scap⅐Insig complex occludes the binding site on Scap that is recognized by COPII proteins and thereby blocks the transport of SREBPs from ER to Golgi (23) .
Results
Solubilization and Purification of His10-Insig-2-Flag. Human Insig-2 is a 225-aa protein. Most of the protein (residues 32-207) is embedded in the ER membranes as six membrane-spanning segments (see Fig.  4A ). We used the baculovirus expression system in Sf-9 insect cells to express human Insig-2 with a His 10 -tag at the NH 2 terminus and a FLAG-tag at the COOH terminus. The resulting recombinant protein is designated His 10 -Insig-2-FLAG. Of 20 detergents tested, the only ones that solubilized Ͼ90% of His 10 -Insig-2-FLAG from insect cell membranes were those belonging to the Fos-Choline series of phospholipid-like detergents. After solubilization in FosCholine 13 detergent, His 10 -Insig-2-FLAG was purified to homogeneity by using Ni-chromatography followed by gel filtration. The purified protein was monodisperse for at least 1 week when stored at 4°C at concentrations of 2-5 mg/ml. Mutant versions of His 10 -Insig-2-FLAG were expressed and purified in a similar fashion. For unknown reasons, we have so far been unable to produce a stable form of full length or truncated human Insig-1 despite the use of multiple epitope tags, added at either or both ends of the molecule.
Fig . 1A shows the migration of purified His 10 -Insig-2-FLAG (wild-type and indicated mutant versions) on SDS/PAGE, as visualized by Coomassie blue staining. Gel filtration studies of His 10 -Insig-2-FLAG in Fos-Choline detergent micelles showed that the protein eluted as an 80-kDa species (blue curve in Fig. 1B) . The calculated molecular mass of a His 10 -Insig-2-FLAG monomer is 30 kDa and that of a Fos-Choline 13 micelle is Ϸ25 kDa (21) , and thus we suspect that the 80-kDa species represents a dimer. Fig. 1C shows the far UV circular dichroism (CD) spectrum of His 10 -Insig-2-FLAG (blue curve) in Fos-Choline 13 micelles. The CD spectrum suggests a highly helical protein with characteristic minima at Ϸ206 and 222 nm (24, 25) . This result is consistent with previous data showing that the bulk of Insig proteins resides within the ER membrane (26) , where it likely forms ␣-helices. The gel filtration profiles and CD spectra of all five mutant forms of His 10 -Insig-2-FLAG studied in this paper were similar to those of the wild-type protein. The data for one of the mutants, His 10 -Insig-2(F115A)-FLAG, are shown in the red curves in Fig. 1 To more completely define the differential sterol specificity for Insig-2 and Scap, we used a competitive binding assay. Fig. 3A shows cholesterol with each ring and carbon atom labeled. Fig. 3B lists the 22 sterols that were studied. The sterols are divided into four classes. class I sterols have an intact steroid nucleus (3␤-hydroxyl group and no additional methyl groups) and no hydroxyl or epoxy groups on their iso-octyl side chains (1-7). The iso-octyl side chains of class I sterols include those that are unsaturated (3), acylated (7), or fluorinated (6) . Two of these sterols have no side chain at all (4, 5). Two of these sterols lack a C5-C6 double bond (2, 5). Class II sterols have the cholesterol backbone and a hydroxyl or epoxy group on their intact iso-octyl side chains (8) (9) (10) (11) (12) . Class III sterols have a hydroxyl or keto group at the 7 position on the B ring (13) (14) (15) . Class IV sterols have modifications to the steroid nucleus other than saturation of the C5-C6 double bond (16) (17) (18) (19) (20) (21) (22) .
We first tested the ability of all four classes of sterols to inhibit SREBP-2 cleavage when added to sterol-deprived CHO-K1 cells. denoted by ϩ, ϩ/Ϫ, and Ϫ, respectively. Fig. 3C shows a representative experiment in which we assayed 11 sterols for their ability to inhibit SREBP-2 cleavage when delivered to CHO-K1 cells in a 1:12 complex with MCD at a sterol concentration of 20 M. Maximal inhibitory effects were consistently seen with class I and II sterols. These included cholesterol (1), dihydrocholesterol (2), desmosterol (3), 25-HC (8), and 22-R-hydroxycholesterol (9). Intermediate inhibitory effects were seen with class III sterols: 7␣-hydroxycholesterol (13), 7␤-hydroxycholesterol (14) , and 7-ketocholesterol (15) . Minimal inhibitory effects were seen with class IV sterols: 19-hydroxycholesterol (16), epi-cholesterol (19) , and lanosterol (22) . We were unable to solubilize sitosterol (7) in a 1:12 molar ratio with MCD. The data for the remaining sterols have been reported (20, 27) , and are summarized in Fig. 3B . We then tested these same sterols for their ability to compete for the binding of Class III sterols (shown in lavender) had weak affinity for both His 10 -Scap(TM1-8) and His 10 -Insig-2-FLAG. Class IV sterols (shown in green), which have minimal to no effect on inhibition of SREBP-2 cleavage, did not compete for binding to either recombinant protein.
The degree of inhibition (maximal, intermediate, or minimal) is
In other studies not shown, three other steroids, the two major bile acids, 3␣,7␣,12␣-trihydroxy-5␤-cholanic acid (cholic acid) and 3␣,7␣-dihydroxy-5␤-cholanic acid (chenodeoxycholic acid), and the hypocholesterolemic agent, (3␣,4␣,5␣)-4-(2-propenyl-cholestan-3␣-ol) (LY295427) (28, 29) Identification of Amino Acids in Insig-2 Required for 25-HC Binding. To determine the residues in Insig-2 that are important for its binding to 25-HC, we subjected the protein molecule to alanine-scanning mutagenesis. Fig. 4A shows the amino acid sequence and the predicted topology of human Insig-2. The topology is based on the demonstrated topology of the closely related Insig-1 (26) . Comparison of the Insig-2 membrane-spanning sequences from nine vertebrate species reveals an identity of 73%, whereas there is lesser identity in the sequences of the nonmembrane regions, which compose 11-22% of the molecule. In a subset of five mammalian species, the membrane regions are virtually the same (97% identity). Thus, we focused our mutagenesis studies on this highly conserved membrane region of human Insig-2, which is also 85% identical to that of human Insig-1 (30) .
Insect cells provide a convenient model system to study mutations in Insig-2 because they do not contain a recognizable Insig-2 or Insig-1 gene and because it is possible to reconstitute 25-HC regulation by coexpressing mammalian SREBP-2, Scap, and Insig-2 (31). As shown in Fig. 4B , when human SREBP-2, hamster Scap, and human Insig-2 were coexpressed in Drosophila S2 cells, we observed the processing of SREBP-2 from its precursor form to a membrane-bound cleaved fragment whose size corresponded to the product of cleavage by the Golgi-resident Site-1 protease (S1P) of Drosophila. S1P cleaves SREBPs in the luminal loop between the two membrane-spanning helices. (Fig. 4 B, lanes 1-4 , and C, lanes 1-5, 11-15, and 21-25) (31). We carried out alanine-scanning to search for point mutations that compromised the ability of Insig-2 to block SREBP-2 cleavage in a 25-HC-dependent manner. Of 81 amino acid residues that were mutated to alanine, 76 substitutions (shaded blue in Fig. 4A ) did not interfere with 25-HC mediated inhibition of SREBP-2 cleavage. The other five substitutions (shaded red in Fig. 4A ) created resistance to 25-HC mediated inhibition of SREBP-2 cleavage (Fig.  4B, lanes 5-12, and C, lanes 6-10, 16-20, and 26-30) . Four of the amino acids (Q132, T136, W145, and D149) are in the fourth transmembrane helix, and a helical wheel analysis predicts that Q132 and T136 lie on the opposite face of the helix from D149 and W145. The fifth amino acid (F115) lies in the middle of the third transmembrane helix.
These five mutations could block 25-HC regulation by interfering with the ability of Insig-2 to bind to 25-HC or the ability of the Insig-2⅐25-HC complex to bind to Scap, or both. To test whether 25-HC binding was affected, we prepared baculoviruses encoding these five mutant versions of His 10 -Insig-2-FLAG and purified the recombinant proteins as described earlier. The physical properties of these mutant proteins were similar to those of the wild-type version (see Fig. 1 ). Fig. 5 A and B 
Discussion
The current experiments define Insig-2 as a membrane-bound oxysterol-binding protein with specificity for cholesterol derivatives that possess hydroxyl groups on the side chain. This finding appears to unravel the conundrum raised by previous studies showing that oxysterols could block SREBP cleavage by promoting Scap/Insig binding, and yet oxysterols did not bind to Scap (20, 21) . Instead, the data now show that oxysterols bind to Insigs. Inasmuch as we were unable to purify human Insig-1 in a stable form, all of the current experiments were conducted with human Insig-2. However, we believe that the conclusions apply equally to human Insig-1, whose membrane domain is 85% identical to that of human Insig-2 (26, 30) . Previous studies have shown that 25-HC indeed induces the binding of Insig-1 to Scap (20) . Moreover, each of the five amino acids that we show to be crucial for Insig-2 function are conserved in both Insig-1 and Insig-2 from nine vertebrate species, including lamprey, puffer fish, and zebrafish. One of these residues (D149 in Insig-2) is equivalent to D205 in Insig-1. Previous studies showed that D205 of Insig-1 is crucial for its function in blocking SREBP processing (34) . The reciprocity between the sterol-binding properties of Scap and Insig-2 is striking (Figs. 2 and 3) . Scap recognizes the tetracyclic steroid nucleus and the 3␤-hydroxyl group of cholesterol. It binds the sterol equally well even when it lacks a side chain. However, Scap does not bind a sterol that contains a polar group such as a hydroxyl group on the side chain. In contrast, Insig-2 binding absolutely requires the sterol side chain with a hydroxyl group that can be located at positions 22, 24, 25, or 27. Insig-2 binding also requires the steroid nucleus, as evidenced by the observation that binding of [ 3 H]25-HC was not inhibited by mimics of the oxygenated iso-octyl side chain of 25-HC, such as 2-octanol and 3,7-dimethyl-3-octanol (data not shown). The contrasts between the binding properties of Scap and Insig-2 suggest that Scap may recognize cholesterol in its usual orientation in the membrane, i.e., when its 3␤-hydroxyl is exposed at the surface and its side chain is buried in the hydrophobic bilayer. It is likely that a hydroxylated side chain would prevent such membrane insertion (35, 36) , and hence Insig-2 would more likely recognize a sterol that lies on the surface of a membrane with its hydroxylated side chain exposed. It is unlikely that Insig-2 binds directly to the hydroxylated side chain because the hydroxyl group can be on any one of several different positions. Rather, it may be that the hydroxyl group orients the sterol in relation to the lipid bilayer so that Insig-2 can recognize it. It is also possible that Insig-2 interacts indirectly with the hydroxyl group on an oxysterol through water-mediated interactions as in the case of Osh4, a yeast oxysterol-binding protein whose crystal structures has been determined with bound ligand (37) . Whatever the mechanism of binding, it is noteworthy that all sterols that completely inhibit SREBP processing bind to either Scap or Insig, but not to both (Fig. 3B) .
One caveat to the current studies is the low stoichiometry of 25-HC binding to Insig-2 in the in vitro binding assay. Gel filtration suggests that purified Insig-2 exists as a dimer in Fos-Choline 13 micelles. At saturation, we calculated that one 25-HC molecule was bound for every 40 dimers. It is likely that this inefficiency relates to the physical configuration of the Insig-2 protein in the micelles. This configuration only partially approximates the configuration of Insig-2 in a planar lipid bilayer. We also noted that detergentsolubilized Insig-2 was stable for only a few days. Thereafter, the binding activity declined even further. So far, experiments designed to reconstitute Insig-2 into lipid bilayers have failed, but efforts to overcome this obstacle are being pursued.
The alanine-scanning mutagenesis studies reveal that the third and fourth membrane spanning helices of Insig-2 play a role in 25-HC binding as well as Scap binding. Two mutations in these helices (F115A and T136A) reduced the amount of [ 3 H]25-HC binding (Fig. 5) . Interestingly, the reduction occurred in B max without an apparent change in affinity. This raises the possibility that these two mutations alter the configuration of Insig-2 in the micelle so that fewer binding sites are exposed. These mutations also reduced the ability of Insig-2 to bind to Scap, even when Scap was induced to assume its binding-competent configuration through the binding of cholesterol (Fig. 7) . Other mutations in the fourth membrane spanning helix reduced the ability of Insig to bind to Scap without reducing its ability to bind to 25-HC. As expected, all of these mutations impaired the ability of both cholesterol and 25-HC to block SREBP-2 cleavage in intact cells. Taken together, these data suggest that the third and fourth membrane helices of Insig-2 play a primary role in Insig binding to Scap and a lesser role in its binding to 25-HC. Insig proteins also bind in a sterol-dependent manner to HMGR, the rate-limiting enzyme of the cholesterol biosynthesis pathway (38) . Formation of the HMGR⅐Insig complex leads to ubiquitination and degradation of HMGR, whereas formation of the Scap⅐Insig complex leads to ER retention of SREBP (3). There is partially overlapping sterol specificity for HMGR⅐Insig and Scap⅐Insig complex formation. Oxysterols (such as 25-HC) can induce formation of both HMGR⅐Insig and Scap⅐Insig complexes. Cholesterol, which binds to Scap and induces Scap⅐Insig complex formation, has no effect on HMGR⅐Insig complex formation (27) . On the other hand, lanosterol (a cholesterol precursor) can stimulate formation of HMGR⅐Insig complex (27) , although it has no effect on Scap⅐Insig complex formation as inferred from its inability to produce a conformational change in Scap (22) and its inability to block SREBP processing (27) . Based on the current studies, it is tempting to speculate that the oxysterol-bound form of Insig (the common denominator to both systems) can form a complex with HMGR just as it can with Scap, whereas lanosterol acts by binding to HMGR much like cholesterol binds directly to Scap. It is possible that Insig, upon activation by oxysterol, can bind other proteins as well.
In an accompanying paper, we show that the conformational change in Scap is similar whether it is elicited when Scap binds to cholesterol or when Scap binds to the Insig⅐25-HC complex (23) . In both cases, this conformational change precludes the binding of COPII proteins to Scap, and this appears to explain the inhibition of Scap ⅐ SREBP transport from ER to Golgi. Thus, vertebrate cells have two sterol sensors for the SREBP pathway, Scap and Insig, which together enable them to turn off cholesterol synthesis in response to the buildup of either cholesterol or its hydroxylated derivatives. Purification of Recombinant Scap and Insig-2. The following recombinant baculoviruses were constructed in pFastBacHTa expression vector (Invitrogen) as described (21): His 10 -Scap(TM1-8) encoding the eight transmembrane region of wild-type hamster Scap with an NH 2 -terminal His 10 -tag, and His 10 -Insig-2-FLAG encoding wild-type or mutant versions of human Insig-2 with an NH 2 -terminal His 10 -tag and a COOH-terminal FLAG-tag. Recombinant proteins were overexpressed in Sf9 insect cells and purified in Buffer A using nickel chromatography and gel filtration as described (21) . Protein concentrations were measured by using a BCA kit (Pierce). Cell Culture. CHO-K1 cells and SRD-13A cells (a Scap null mutant clone derived from ␥-irradiated CHO-7 cells; ref. 39) were grown in monolayer at 37°C in an atmosphere of 8-9% CO 2 and maintained in medium B and medium C, respectively. Stock cultures of Drosophila S2 cells were maintained in medium E at 23°C as described (31) .
Materials and Methods
Analysis of SREBP-2 Processing in Insect Cells. On day 0, Drosophila S2 cells were set up for experiments in Drosophila-SFM medium (Invitrogen) at a density of 6 ϫ 10 5 per 37-mm dish and cultured at 23°C. Several hours later, the cells were transfected with 6 l per dish of Cellfectin reagent (Invitrogen) in Drosophila-SFM medium according to the manufacturer's instructions. The total amount of DNA was adjusted to 1 g per dish by supplementing with pAc5.1/V5-HisB mock vector. After overnight incubation, cells were refed with 3 ml per dish of medium F. On day 2, the cells were refed with 3 ml per dish of medium F containing various amounts of 25-HC in ethanol (final concentration of added ethanol was 0.03% vol/vol). All control cultures received ethanol (0.03%). After incubation for 6 h, cells were harvested by scraping in PBS. For preparation of whole-cell lysates, the cell pellets from two replicate dishes were combined and solubilized in Buffer C. The insoluble residue was removed by centrifugation for 10 min at 20,000 ϫ g at 4°C. An aliquot of the supernatant solution (100 l) was mixed with 25 l of 5ϫ SDS loading buffer, and aliquots were subjected to 8% SDS/PAGE and analyzed by immunoblotting.
Analysis of SREBP-2 Processing in Mammalian Cells. On day 0, CHO-K1 cells were set up for experiments in medium B at 7 ϫ 10 5 cells per 100-mm dish and cultured at 37°C. On day 2, the cells were switched to medium D containing 1% HPCD for 1 h. The cells were then washed twice with PBS and switched to medium D containing 20 M concentrations of various sterols complexed in a 1:12 molar ratio with MCD. Stock solutions of sterol-MCD complexes at a final sterol concentration of 2.5 mM were prepared as described (22) . After incubation for 6 h, the cells were washed once with PBS, then treated with 300 l of Buffer D and scraped into 1.5-ml tubes. The cells were passed through a 22-gauge needle 15 times and then agitated for 10 min. The protein concentration of each cell extract was measured (BCA kit), after which an aliquot of cell extract (25 g) was mixed with an equal volume of Laemmli sample buffer (Bio-Rad), heated for 10 min at 95°C, and then subjected to 8% SDS/PAGE and immunoblot detection of SREBP-2.
Transient Transfection and Fractionation of SRD-13A Cells. On day 0, SRD-13A cells were set up in medium C at 3.5 ϫ 10 5 cells per 60-mm dish and cultured at 37°C. On day 2, cells were transfected in medium B with the indicated plasmids by using FUGENE 6 reagent (Roche Applied Science) according to the manufacturer's instructions. The amount of plasmid DNA in each dish was adjusted to 0.75-2.75 g by addition of pcDNA3 mock vector. After incubation for 16 h, the cells were switched to medium D containing 1% HPCD for 1 h. Cells were then washed twice with PBS and switched to medium D containing various amounts of cholesterol (complexed in a 1:12 molar ratio with MCD) or 25-HC (from 1 mg/ml stocks in ethanol). After incubation for 6 h, duplicate or triplicate dishes of cells were harvested and pooled for measurement of SREBP-2 cleavage and detection of Scap⅐Insig-2 complex formation.
SREBP-2 Cleavage. Nuclear extracts and 20,000 ϫ g membrane fractions from duplicate dishes of transiently transfected SRD-13A cells (see above) were prepared as described (33) and subjected to 8% SDS/PAGE and immunoblot analysis (33) .
Detection of Scap⅐Insig-2 Complex by Immunoprecipitation. Pooled cell pellets from triplicate dishes of transiently transfected SRD-13A cells (see above) were resuspended in 0.5 ml of Buffer E. Cell lysates were passed through a 22-gauge needle 15 times, extracted by rotating for 1 h at 4°C, and clarified by centrifugation at 20,000 ϫ g for 15 min. The lysates were precleared by incubation for 1 h at 4°C with 20 g of an irrelevant rabbit polyclonal antibody (IgG fraction) together with 40 l of Protein A/G agarose beads (Santa Cruz Biotechnology). Precleared lysates were rotated for 16 h at 4°C with 15 g of polyclonal anti-Myc together with 40 l of protein A/G agarose beads. After centrifugation at 200 ϫ g for 3 min, the resulting supernatants were mixed with 5ϫ SDS loading buffer. The pelleted beads were washed three times (10 min each at 4°C) with 0.7 ml of Buffer E and resuspended in 100 l of Buffer D containing 1 mM sodium EDTA and 1 mM sodium EGTA, and mixed with 5ϫ SDS loading buffer. Immunoprecipitated material was eluted by boiling and collected by centrifugation. Supernatant and pellet fractions were then subjected to 10% SDS/PAGE and immunoblot analysis.
Immunoblot Analysis. After SDS/PAGE, the proteins were transferred to Hybond-C extra nitrocellulose filters (Amersham). The filters were incubated at room temperature with the following primary antibodies: 0.5 g/ml anti-HSV IgG (Novagen); 1 g/ml of IgG-9E10, a mouse monoclonal antibody against c-Myc (19); 10 g/ml of IgG-9D5, a mouse monoclonal antibody against hamster Scap (40); 10 g/ml of IgG-7D4, a mouse monoclonal antibody against the NH 2 terminus of hamster-SREBP-2 (41). Bound antibodies were visualized by chemiluminescence (Super Signal Substrate; Pierce) using a 1:5,000 dilution of donkey anti-mouse IgG (Jackson ImmunoResearch) conjugated to horseradish peroxidase. Filters were exposed to Kodak X-Omat Blue XB-1 film at room temperature for 1-60 s.
Other Materials and Methods. Reagents, buffers, tissue culture media, and expression plasmids are described in SI Materials and Methods.
